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(54) COMPOUND FOR ORGANIC EL ELEMENT AND ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a compound which can be used as an 
organic EL element, particularly as a hole infusion 
transporting layer, because it shows prolonged emission life 
and high brilliance of high durability and reliability. 
CONSTITUTION: This compound is represented by the 
formula (R1-R4 are each an aryl, an alkyl, an alkoxy, amino, 
halogen: r1-r4 are each 0-5; R5-R6 are each an alkyl, 
alkoxy, amino, halogen; r5, r6 are each 0-4), for example, 
N,N,N',N'- tetra(3-biphenylyl)benzidine. This compound is 
obtained by heating a di(biphenyl) amine compound and a 
diiodo-biphenyl, or N,N'-diphenylbenzine and a iodobiphenyl 
in combination, respectively, in the presence of copper. This 
compound has a high melting point, high glass transition 
point and the thin film formed by metallization or the like is 
clear and forms a stabilized amorphous smooth thin film 
even over the room temperature, thus it can be formed into 
a thin film by itself in no need of a resin binder. 
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13 

[0 0 11] ^n^fflai^t5?gil/T> IE7L 
£A*I2I«#jE?L&A£#;I/:7^ U >flS'&» 
£IE?ltl»tt#«*H»75>J&»Slfl«3nfc#«EL 
sH^f #MBS 63- 295695 *tii$fi (*fJE&*H4# 
fFf§4 7 2 0 4 3 2*|BJjjffl#) fr«*SnTV»*. A# 
&)\Z\Z, ±IS#MBS 63-29569 5^&$8©SI*S0»I 

i, i o&iin i k*v»t. -f>5?«>A • mmitwwi 

(PC- 10) (3 5m, &-M*te3 7. 5nm) > 

)vmmmi, i ' -ir* u-^-p- Hj^rsy? 

x— ;H ->i7D^s=^it> (ATA— 1 ) (3 5nm, 
V^i3 7. 5nm) . ^ffl*5<tt/«^ffiA«i2lffl 7^3 
r^Ah'J^^"» (CO-1) (6 0nm) . 
Mg-AgAy-H (2 0 0nm) TJ^*fiSttfcfl"«IEL 
IfjilSSnWi. -t lt £ ©j*f 
T5 0 OPSWttftSlirfc**^ 5mA/cm2Tti. WWtii^ 
# 0 . 0 8 mW/cm2fr £ 0 . 0 5 mW/cm2 «ST$ 3 7. 5 
%) te, ££2 0mA/cm2-m, 0. 4 5 mW/cin2^ ?> 0 . 
0 6 6mW/cm2 (&T*8 6. 7 %) \Z, &tz4 0mA/cm2 
Tfi* 1 . 15 mW/cn^ ■=,< 0 . 1 mW/cm2 «£T^> 9 
1. 3%) HfiTLTl^. SSCffcCDIETLfilittt^S 
*=«75>£lxT£ii«l 2*5«fctfl 3T, N, N, 
N' , N* -f f7-p-h'JJl'-4, 4' -/757 
f7i^ (ATA- 7) . *J*tfN, N, N* , N* 
-fh77i-*-4, 4' -/7;;f7i^ (A 
TA-8) (37. 5nn) *»BB*SnTlr»2>*«, 

6 2. 5X»Q. &#&6 0X«TbTV»*. 
[0 0 1 2] S«E>K, h«JTU-^rS> (ATA- 
1) trh77'J-;i'75> (ATA- 7) CDffl^-^t) 

1 4*5^^*1 5£H*sftTnaa«, cinfe 
[0 0 13] ^©A«*iu*«ET*acfi-r*i»T, * 

01*^5 0 6 1 5 6 9^Wfli», »*Wi1*flB¥5- 
2 3 4 6 8 1 4#trS#?^nfciE7L*ii3itt^# 



(8) 

74 

[0 0 14] ^ntt. ±G9ifllft, a*Wi±B&«fc 

[0 0 15] £fcS9§*®H. *ffi«tto/hSv»^t 
(10~3 0Q/O) WT#&gT&3*:£> I TO*5 

(STM) *>0?HlftMMI (AFM) 0fUR£J:£ 
X/ty^^ISST2 0nn, E B 4 0 nm 

g*CDGadb* s feCI, £ HZ I TO/1^— r. >ifV%<Dy* 

n-^-r^mmz&z. 

20 [0 0 1 6] ^©^tSr&STSiti*, ITO^EK&i 

9 (±fE*H^fff^4 7 2 0 4 3 2^HJ3Jffl# > $>3V^2 
±IB!|#MBa6 3-2 9 5 6 9 5^i5r#) > #U7Ul/> 

fc. b*»U 4Itf7?ny7^^«#l7i'D-> 

s? o . wgmms. a \z «t o «g©&<b*MSjt l 
[0017] — m : fttffi«r^±$reM<i:b 

- 2 5 0 2 9 2#^ffi(^(i> W«43«tt>*WX14©[S]±2r 

5P2-291696 ^^«fr«, iE7LIIM*ltlS:*-r * 

fc, #M¥3 - 114 19 7*4Mlfcl4, 18^^ • « 

ii^IStlT^i. W3- 1 9 0 0 8 8 

AZ®%\Z-rz>Z.tZB&)£lsT, JEHM$kM&Z&/ 

3Lit\tn : ?m$kmtm®%ytmt<DWz, Mm-rzmm 

S&fc. t#H¥4-3 3 4 8 9 4#&ffifcte, 



^53^8-48656 



15 

»*snTir>*. ^5-182762%^ 

SSeSnTVi*. Sfcfc, ^3-2 8 9 0 9 0^ 

4 8 7 ^iiffifc 5- 7 8 6 5 5 &38Hte. * 
*««KSnTV»S. #i¥4- 3 5 7 6 9 4*t& 

GUn&HSJifcjWfssstrcn*. 
[ooi8] se,c. mmfc&vimiziizruy&m^tz 

:7bfct>©£bTtt, WWfc^ttJifcbTb K7V>^ 
Sg#©)g^lg^e>&3IE?L«aj£Jf £ MJX (8- + / 'J 

•SUfUK-^l/fctjOTtt. HJ7. (8-*yiJ>/7 

t»* ?g3 9@&ffl^&|JI#8lffc»3• 

i8i£#Sfif^^^il^li. 2 8P-Q-8 (1 9 9 2) :fe 
W £ h □ - £ * *mW3S£ (JOE 
M) 7^9 2^*, 3 1 (1 9 9 2)]. 

h'j7iZJ^75>8S# (TPD) (DIETUS 

SB- jreb, siffl, s&5 Am^mmm^mnm^ 
mm^mm. 29 P -zc-7 (1993) ] . 
[0019] &it. w 2-20 748 8n&mz 

[0020] b#>U cnsrovifnoEL^fr*^ 



(9) 

[0 0 2 1] 

t w 7 r x k *3 n z> mm&i£&tfm w izm x 

-TZftfeVT- b 7 7 'J —)WST 5 >^*#T&-5lr«8E 

10 [0 0 2 2] HI— tr, ^©W^EL^fflfk^Srffl^ 
-5 51 1 lZ «k 0 , ' < . W^tt • mgJttCDiiS 

j£S»g&W&ELf!i^£#lSi^S;i<hT<&5o #{1, * 

«tt©»w««3t* : ps*a'r * z trass. 

[0 0 2 3] 

[ISg £#?**-£-£>*:#©#©] iOii&BMfi, TE 
(1) ~ (4 1) ©#fg9ii~«fcDiifi££ti5. 

(1) TtBfcl 6f«Sn^f h77U- ;py75>0l 

[0 0 2 4] 
[ft 1 6 ] 

\ } (R5>r5 ( R B)rtJ f * 

[0 0 2 5] Mfcl 6 tC43V>T. Ri , R2 . R3 

Sr«b, Ri , R2 . R3 *5iO : R4 ®5%<0'M<i 
feiPiTU-Zl'SffeS. rl, r2, r3i5<fctKr 

4 tt, ^-n^'n 0 * fctt 1 ~ 5 0 , rl, r 
2, r 3*3«tt>*r 4 C0fP« 1 J^±OS^T* 0 , 'Pt$.< 
th UltDT'J-^S^Ri ~R4 <hbT#ffi-r-2>. R 

5 i5«fctfR6 ti> ^n^ ! n7)i'*;i'S, 
40 tio^fclii ~4©S©:'e$. ; 5. ] 

(2) fftfERi ~R4 ©■5t ! (0 2'-4«**7U— 

©^■aBtr*fbTA^&$fe«^^&(c^bTV^ 
±12 (1) <D*«8ELift^flHfc£^. 

(3) m[|3Ri ~R4 <D5t><D'J>ti.< & lfl<07'J — 
;H*{7xZMT#i5±E (2) W#«IEL^fflfc 

(4) TtS^tl 7T^Sn^±lB (1) ~ (3) OVi"j* 
nA»0#« E L ffl ft^o 

so [0 0 2 6] 
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(10) 



17 



Htl7] 



(Rl0)r10 




A 



[0 0 2 7] Ut \ 7Hi5lAT, Ai , A2 . A3 43«fc 10 

ion, ^rti^nT)V^r)vm. 7)vzi*ism. 7U-» 

(Z 2 )s2 . 




/«? 

7, r8, r 9£«fctKr 1 0ttW^0$fcttl~4 
©BScT&S. R5 *3«t^R6 tt» tt'etlT )V*)V 

U Jin^l^— TfeS&-2>*>©T&oT ! t>J:^<, r 5 
3. ] 

(5) frlBRl ~R4 <D?*>OyJ>fc< tt> HB<D7'J- 

(6) TfHftl 8T**£*l3-hie CD , (2) £fcti 
(5) ©fiEL^fflft^i. 

[0 0 2 8] 
Iftl8] 

^ (Z 3 )s3 

(Re)»6 




(Ro)k,^H- 
Ar 

[0 0 2 9] Hbl'8fci5HT. A r liNOi^fitl: 

r. zj , z 2 i5«fctfz 3 n. *n-Fny;i^r;wi. 7 
7U-;i'S> 7U-;mvl. 75 /s 

©T?*oTtiJ:K £fc*U Zi , Z2 *J;t>*Z3 ©5 

Z2 *3«t^Z 3 *«HB$tCN(0^&B^UT/l7fi[* 

1, s 243£tfs 314, -5-n^nO*fc«l~5(DSSc 
si, s 2i5ctt>*s 3<DfP«l £U:©SEfS:T& 
5. RO tt, 7JW*;U»> 7;lO*vS. 7'J-^S> 
7'J-JU^+vS. 75yS*fcHAoy>M^S:S 

r. rot*, ^n-enojfcni~4©iST$5. r 

5 *<J;tKR6 14, *n-^n7^*iWI» 7^3^-/1. 

7U-;w»*/tid7\ny>H^**u. nn&ttH-T 

t>gfc5<b©T*-pTt><fcV>o r 543J:tfr 6 t4, ^tl 
^ftO££l4.1~4<D&!£T&5o ] 
(7) Ttaftl 9T«3#a-5±f2 ( 1 ) ~ (4) (D.^-f 

[0 0 3 0] 

[ft 1 9 ] 




(R13), 



(RflJriiXf* 



(Ri*)r 



(Rio)no 



30 




40 



50 



(R7>r7 

[0 0 3 1] [ft 1 9 iri5 V>T, R7. R8 > R9 * ± 
tfRlO«. ^tl^tl7Jl-+^S> 7^3*->S, 7U- 

r7, r8, r 9*3 <ktfr 1 0 14, -^-ft-iE^O 1 
~4£>Sgg:Tfc3. Rib Rl2^ Rl3^<t^R!4li> ■€■ 

n-en7;^;PS> 7;wa*->S, 7U— jws. 7U- 
;m-*->*, 75y**fcttADy»s j pSr*b l cm 

■CfeJI»:*t>©T*'3Tt>J:V». rll, rl 
2. r 1 343J:tf r 1 414, ^n-en0£fcl4l~5tf> 

8eSct*-5. R5*5cfcrjR 6 14, ^ti-?n7;p=lr;H, 
7ju=i*>'S, 75yssfeHAay>i ; ps*L, c 

r6li, ^-n^n 0SfcHl~4CDgScT$>^). ] 
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( 8 ) W8S r5. r6, r7, r 8 , r9, rlO, r 
11, rl2, r 1 3i5«ktfr 1 4&*tl-ZtlO~e&Z> 

±ib (7) ammEhm^mfc-svi. 

(9) TfBft2 0T*Stl^)±fS (1) ~ (4) <DWf* 

P|ia)ri3 



[0 0 3 2] 
[ft 2 0 ] 



C?14)r14 



[0 0 3 3] [ft 2 0 KiS^T, R7 , R8 » Rg 

SSL, cnSttH— Tt>»*:* , b©Tr*oTt)J:V>. 
r7, r8, r 9 43 «fctf r 1 0 te, -tn-^tt 0 Sfctt 1 
~4©g&T£>3«, Rn, Ri2« Ri3£J:tfRi4te> ^ 

6tlH-Tti«!4<5 l b©T*oTt>J:^. rll. rl 
2, r 1 3*±tfr 1 4tt-t*l-€ : no Sfcttl ~5 ©SE 
fcT&S. R5 43J;Z>*R 6 tt, *ftfh7J^S. 7* 

( R 13)r13 




( R 12)r12 

T -3 Tfc«fc^. r5£J:tfr 
6tt, *ft-£ft0*fcttl~4©«ERT**. ] 
20 (10) ltd SB r5. r6, r 7 , r8, r9, rlO, 
rll, rl2, r 1 3*5<fctfr 1 4 a^E-tl-iPttO 
•2>±fB (9) CtiELifffl^H. 

(11) TIBft2 lT«£tt5±IB (1) ~ (4) £DVi 
"Tn^©*r«E L *^fllft£*. 
[0 0 3 4] 
[ft 2 1] 

(Rl4>r14 



[0 0 3 5] [ft2 1 K^T, R7 , R8 . R9 

t>*Rioii, -tn-tny^^a, tvio+v'S, tu- 

r7, r8, r 9 &«fctf r 1 0 ti, -tttfftl 0 1 
~4(Dgf£T&&. Rji, Rl2« RlS^'t^RHtt, -t 
tt^ftTJl^US, 7;m+->S, 7D-JWS, 7'J- 

ettl^— T?t>&&-5 t>£>T&oTt>«fc^. rll, rl 
2 , r 1 3 43«ktf r 1 4 te^rn^tt 0 ££li 1 ~ 5 <DS 

&t&5. R5 i3±cXR6 n *n*n7^*;p*, 7 




(Re) re 



(Rl2)rl2 

40 ?,BI^-Tt)l)il>feO'P<b'3tt)J;^. r5£<fc£Xr 

6ii tn^no s/tu i ~ 4 oiRT**. ] 

( 1 2 ) MIB r 5 , r6, r7, r8, r9, rlO, 
rll, rl2, r 1 343«ttf r 1 4^n-6n0T$> 
5±tB (11) ©WfilEL^fflft^. 

(13) TfBft2 2T«^n^>±fB (1) ~ (4) 

[0 0 3 6] 
[ft 2 2 ] 
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(Rn)rlt 

[0 0 3 7] [ft2 2tr*5ViT, R7 , R8 . R9 
t>*RlO«> J ttl j etl7)V*rA'&* TJl'n+yl, 7'J- 

«*U £ttSttH-Tt>Jifc<E>t>©T*-pT*>£V». 
r7. r8; r 9i±tfr 1 OH tft-fnoSfcttl 
~4<7)8&T&&, Rib Rl2« Ri3*±^Rl4tt« * 

6>liH— Tfcg&S'bOT&oTfccfc^o rll, rl 
2, r 1 343«t^r 1 4H^-n-e*nO*fctil~5©S 

R5 43=k^*R6 »±. tn^nrMJi'i, t* 

(Rl3>ii3 



[0 0 3 9] [ft 2 3 R7 . R% , R9 *«k 

r7, r8. r 9£«fctfr 1 Ott, Sfcttl 
~4©13$T$iS. Rib R12- R i3**^Rl4tt' * 
tX?tl7 )\>*)l&. 7J^*vl. 7'J-;H. 7U- 

jutf^g. 7syi*fci^ny>Kf**.u 

^IJ^-tfclS^feCTSi^TfcJ;^. rll. rl 
2. r 1 3£cfctfr 1 4ttW*n0*fcttl'-5Ot 

R5 iScttfRe ». *n-enr**^fc 7 




( R iz)r12 

;m*vg, 75ys*7cHAny>M^Sr«L.. -ti 

etil^— Tt)S75:-5 ! b<OT*oT ! foJ;V^ r 5i5J;tfr 
6li, ^■n j ?nO*^^l~4©BISTa&^o ] 

(14) ME r5, r 6 , r7, r8. r9. rlO, 
rll, rl2, r 1 3i3J;t>*r 1 4^nfnOT* 
4±C (13) fflfiEL$fffl{t^. 

(1 5) TI2ft2 3-t?«£*l5±!B (1) ~ (4) ©V> 

[0 0 3 8] 
[fc2 3] 

(Rl4>rl4 



(Rio)no 



40 



(Bl2)rtS 

6te, ^ft-fnO£fclil~4©8iS!cTa53. ] 

( 1 6 ) fft& r 5 , r6, r 7 . r8, r9, rlO, 
rll, rl2, r 1 3*3<t^r 1 4*«*WnOT* 
S±fE (15) ©#^EL^fflft-&%o 

(17) TfBft2 4TSSn5±E (1) ~ (4) ©Ia 
m*»©*«|E L * ; FflHfc'&.«. 

[0 0 4 0] 

[ft2 4] 
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(13) 



23 



24 



(Ria)ri 



(R 7 )r7 



(Rlt)r11 

[0 0 4 1] [ft; 2 4 H*5ViT, R7 , R8 • R9 
IXRio«, *tl^tl7)l*)]sm. 7)1^* T'J- 

7= /g^fcteAO^IC^- 
r7, r8, r9*5«kt;rlOH ftl-fnotfcai 
~4<DgffcT&S. Rib Ri2> Ri3*±^*Rl4^ * 

?>IM-r i baa'5fo©TSoT i bJ:^. rll, rl 
2, r 1 3*itXr 1 4l«n^n0ifcttl~5Ol 

Sct**. R5 *«krjcR 6 tt> ^n-eft7^*jn, r 

75/Mfc«An>r>gf^b, 
£>«|ifl— TfcM&3*><S>T&-=>T*>.J;V>. r 5i5<kl>*r 

^-ti- : eno^fe(ii~4©sisT"&^<, ] 

( 1 8 ) WS2 r 5 , r6, r7, r8, r9, rlO, 
rll, rl2, r 1 3£<fctfr 1 4^tl^tl0t* 
3±IB (17) ©fiELlffflft^. 

(19) "FS{t2 5T«Sn5±g (1) , (2), 

(5) £tz\t (6) OfiELlffflft^. 

[0 0 4 2] 

[ft 2 5 ] 

(R.7)r17-v^=\ . /~~Sf 




(Ri+)n4 



no 




(Rie)r18 



(Rl5)r15"" * K ) ' ^*(Rl6)r16 

Ar, Ar 2 

[0 0 4 3] Mb2 5C43V^T, Ar i *5i:rjCAr2 

•5t)CDT?*oTt>J;^. Ri543«tt>*Ri6«> ^n^7 
7)l3*>-&* 7'J-J«. 7U— ^-**5/ 

T^^-SferoTafeoTfeiV^ r 1 5*5=ktfr 1 6 
tt, *n*n0*fcttl~4©«E«CT**. Ri7*S<ktf 

ttR-T%iai>fe©^-3TfcJ:K rl7i3ct:tfr 
18fct, *n^n0*fcttl-5O«E»T**. R5 * 



20 



30 



40 



(Re)* 



(R-I2)r12 

«t^R6 tt. fn-fn7M;H, 7;io^->^> t = 

5bOta6oTfe<fcK r 5i5=fctfr 6(1 ^tl-etl0 
ifclil~4 0S^T?*i>. ] 
(20) ml IB r5, r6, rl5, rl6. rl7 *5 <fc 
tfrl8j6». ■^n^nO-Ca&§±IB (19) OtiEL$ 
^fflft^. 

(2 1) TfBft2 6T«$n^.±ta (1) ■, (2), 
(5) &tt\Z (6) ©IIELlflM. 
[0 0 4 4] 
[ft 2 6] 




50 



<Ri 5 )n 

Ar, 

[0 0 4 5] [ft2 6(d*5^T, Ar i *iJ;t>*Ar3 

7U-M. tu-;i^*-> 

-TJfcg/i&fcOT&oTfcJ;^. r 1 543«fctfr 2 0 

-tn"6no*fcJ4i~4©SE»r»*. R^^tf 
r 2 o^ *n^n7^*;n. 7>v^^m. 7V-)i> 
;**->s, 75yistiiAoy>if**L, cine. 

HI^-TfcS^-5feO-rj$>oTt.«tVio r 1 843<fctfr 
1 ^-n-€ r nOSfclil~5(DSfCT*-S)o R5 *3 

<£tfR6 tt. ^n?n7^+;H, r;ua^v», 73 

SfeOtft^tfciVi. r 5£«fctfr 6H ^n^'no 

(2 2)«flBr5, r6, rl5, rl8. rl9 43«t 
tXr2 0*«. ^-tl-^ftO-C&S-kte (21) ©tiEL$ 

(2 3) TIBft.2 7TmZtlZ±W. (1) . (2), 
(5) (6) CDW^EL^fflft^o 
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(14) 



25 



[0 0 4 6] 
[ft2 7] 



Ar, 




(Rl8>, 



rlB 



(R«) 



(Rie)r16 



10 



26 

* 1 5. r 1 6&£tfr 2 0(4. ^nt'no 1 ~4 

£>g&T&3. Ri8»i. 7)V*)Vm, 7;iO*->a, 7 

rl8H 0££l41~5<Dg&T&3. R5 43=ktfR 
6 14, ^n^-*tl7^^*, 7)lO*->», 7=/** 

T*oT*>J:V>. r 5 43±rjtr 614, ^nOJfctt 
l~4(D»&-?&3. ] 

(2 4)f5fBr5, r6, rl5, rl6, r 1 8 43 J; 
DCr2 0^, ^-n^nOTfe-SifE (23) ©tiEL$ 



[0 0 4 7] Mb 2 7fc*HT, Ar 1 , Ar2 43«fcr>* 
Ar3 14, -WeWJ-^SSr^U ^ne»l4l^-T 
fe^l)fcOT$^TfeiK R15, Rl6*5±tKR 
2014, *n*tX7)V*)Vm. 7)UP*vS, YV-fr 

( R 17)r17 

\ / 



(2 5) TfBft2 8TS2n&±f3 (1) , 
(5) Sfcte (6) CDWtfSELi^flHfc^l 
[0 0 4 8] 
[ft2 8] 



(2) 



(Ris) 



15/M5 



[0 0 4 9] [ft 2 8 H43IAT. A r 4 43 cfctfA r 5 
5tiOT*oTt)±tJ. Ri543«trjRi 6 l4, ■tn-€ t tl7 

7;io*->s, 7'J-jws, 7U-;^^v 

S, 7S/*3;*:t4APy>SH^«U ^ne.t4H- 
Tfegte-SfcOTfe^TfeJ;^. r 1 543cfctfr 1 6 

»4, ^-n-^*no*fet4i~4(DS»T$>^. Rn43«tt; 
Ri8«, ^n-en7;^M< 7)W=i^->S, 7U-;u 
:t*->s. 75y*^^(4/Npy>n^S:*L. -tie, 

\im— T&g&-5 i fecDT$>oT i bJ;^. r 1 7 43cktfr 
1814, ^-ft^*ttO££:t4l~5(75g!&-T?$>£o R5 43 
irjR 6 14, ^•n-? : ti7;^;PS, 7Ao*->S, 7 = 

y**fc(4Apy>m^sr«b, ;m<M4n-T*>g& 

StCTioTfeiK r 5 43«fctf r 614, -f-n-^tlO 
££l41~4CDg3£Ti&£p ] 

(2 6) WE r 5, r6, rl5, rl6, r 1 743 J; 
Zfr 1 8#, ^-tt^tlOT&SifB (25) CDW^EL^ 





/=k y-k W 



(Rl8)r18 




40 



(2 7) TIB^b2 9T*Sn-2)±fB (1) , 
(5) *ril4 (6) ©WWELJlt^fflft;^ 
[0 0 5 0] 
[ft2 9] 



(2) 



50 



(K^^J—* ^(Ri 9 )rie 
[0 0 5 1] [ft; 2 9£43V>T, A r4 43.tr/Ar6 

i4, *n?*i7'j-)Witab, znt>tem-T>bmf3. 

«fc«)T*oTfeJ:H. Ri543<tfJR20t4, **HP*l7 
;P=r;l/S, 7)lO*->», 7'J-)WS, 7U-M*-> 

s, 7^ys*fcJ4Any>M^^*b, z.n*>\tm~ 

-C<b&f3.2>*><DT!&-oXbJ:*<\ r 1 543cktf r 2 0 
(4, ^n^**a0£7cf41~4<7;g&T<fc3. Ri8*<fctf 
Rl 9 J4, ttl^tl7)V^r)Vm. 7^P*->*. 7'J-* 
7SyS*fcl4ADy>H^$r«b, Ctl6 
141^— Tt>S&3*>©T$>-=>Tt>«fc^. r 1 843j;r>*r 
1 9 14. -lE-tl^ftOicfctel ~5©S»T*§. R5 43 

ctr>*R 6 14, -€-n-en7;^^s, 7^n*->a. 75 
ys^fct4Apy>^^*L, ^ne.i4n--efes^ 

•SfecOTfeoTfeiVi. r 543«fctfr 6(4, ^n-6n0 
£rcl4l~4tf>g&T&5o ] 

(2 8) itilfBr 5, r6, rl5, rl8, rl 943«k 
tfr20#*. *-n-eri0T&£±IB (27) ©fiELf 
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(2 9) TfBft;3 0T*$n-5±fS (1) . (2) , 
(5) (6) (DtiELifffl^i. 

[0 0 5 2] 
[ft 3 0 ] 




[0 0 5 3] [{fc3 OldiJUT, Ar4 , Ars &£.Zfi 
Ar6 tt. *n**l7U-^»**b» cne»«l^-T 

15, r 1 6fe<ttKr 2 OH, ^-n^*n0Sfc«l~4 20 
r 1 8H 0Sfc«l~5CDSicT*^>, R5 &cttfR 

6 tt, ^-n-^nTA^jPS. 7;i^*->s. 

T?*t>Tt)«fcli. r 5*5<fctfr 6 ftlfno 
l~4tf>gf!cT&3. ] 

(3 0) MIS r 5, r6, rl5, rl6, rl8i5<J; 
Zfr 2 0ffl % -?-tt^nOT£>-£±fB (29) rotlEL$ 

(3D ±ie (1) ~ (30) o^-rn^ro^fiSEL^ 

(3 2) |flB#«EL*?fflft£«^0il>fc 

IB (31) ©*®EL?IH% 

(3 3) WE« ; F*SI««*WT*<t^** , « 
(8-+/U;7h) 7;U5-^AT*€>±fB (32) <D 

(3 4) WE8-&****-r*«****li"P**-tE 

(32) (33) OtiELlf. 

(3 5) MB**^L*?fliffc£*^&<£*>l»2l 

TSJtfB (31) ~ (34) WV^-fn^WW^EL^p 
(3 6) MBi*3tettWJt* t ;i':*V>"e**-tE «5) <D 

WttiEL^T. 
(3 7) (tB<r«EL«fM6ft©^<tt)litt 

•3IJi£5B#Ji££*r*'*-fc«2 (31) ~ (36) ©^fn so 



28 

fr{DW*8ELiSH% 

(3 8) WEiETLttXttSIJi^aiSORttSaW^T? 
«^$n^±IB (37) ©ffWELJfc^f. 

(3 9) WIBIE7LaAlilSISW>^<<hfclB*^U5 1 
^7x>^WT ; 5±l3 (38) <D*T$EL3H% 

(40) m^aA«aiBs*-r^±fB (37) ~ (39) o 
ti-rn^ww^EL^. 

(41) ffiGffttE L ffl-ft£#)CD'>& <ifcllK 

6 *VCfe 9, «IfBIE?LixAf&2l$ 

nzG-rzmt mz&ytmmzm-rz m^ft itm? & a 

#0. 2 5eV£JUT&3-hiB (31) , (35) Sfctt (3 
6) OfiEL^f. 
[0 0 5 4] 

[f^ffl] ^fgWWW&EL^T-fflfc^T&Sfcl 6T 
«$niifH77 l J-;Py7S>'g#ft:H BlU&^tf^ 

tt, jgBJIT*^ffi«±T'*>££&7^;P:7 7;X«®£^J£ 

[0055] vtr>xn^ >^~m^m^^>z.hts.<, 

[0 0 5 6] Z<D$bm\-i, &T<DZ.iL\Z&mVX^Z>t 

[0 0 5 7]® tm&mVTltSM&lZVftZLt. 
© &#f$ ! &0&Z>y i-)HOJ:5 WVl*-teS& 

[0 0 5 8] ft=F^ lrN-7xn^S«?OIE7La 

Af&i£itMa£^<^#-> Rj ~R4K 7 x^S£iSA 

ij 7&mzmm\zu k> , iE?LaA«i3if^ t>##(c^n 

[0 0 5 9] «t^T. *^W©W«|EL^fi, fcl 6 

t« £ n s t- h 5 7 'J -)v v- 7 = >mmw zmm e l ^ 

3„ i£fiKl e koT i &g&-5AU 00~10000 Ocd/m 

So fcfc, *«W<B««EL*^©38Jfc«*S*»±.' 3 
5 0~7 0 OnmggT&S. 

[0060] sa&tt • H^tt**j*< , m^mm® 

[0 0 6 1 ] ^^^(DW^EL^fflfb^ 
trffl ias c t \z J: 0 x^;u^- b^;i/^ 

«StI^ 0 , ^ffiHJ3^T+^ 'J 7^*W»'^D -^^ 
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s t # ir c tat- s«t &. xmmm t * > 
'^»e.n, i^isi±-r*. 

[0 0 6 2] 3=fc, *%^©*^EL^ffl<b^t« 

+ U 7 tf>^e»A'X^T^?> C ttaiOT, 

S£JiK:ftA3nfc**lr U7tt*ttWfcJ:D«l*fctt 
*1»*IMW:*. 1-fcfc%IEftteiE?L&At&j£fi: , B)K I f J 

[0 0 6 3] *^i©f«EL JlHP fflffc^fc*^ 

«^aAttii«^#tfc ) &3<a«IE?L&AI&MJI#5B 

H © 13 £ Srt" * «7 ft Att SIS t © -f * >ft#x > -> * 
*IpCD8iJ«iifcSnT, »BK*tt«*ir U7^D 

£»**$r/-5>*»tfc'< <&9, 'J7WMMH* 
*>f»t**T. *r U7^I&e^<£>&?£4W>h££i; 

[0 0 6 4] 

[A#w«us] eat, *5bw©a#«»j*k^t#» 
\zmwrz. 

[0 0 6 5] *%^C7)*«E L m?m<t-&V> ( r*J8S 



(16) 

•5. ) 

[ 0 0 6 6 ] •ft 1 6 IZ-D^XmWrZ t, it 1 6 Ki5V> 

t\ Rj ~R4 ti, -t-tneft.ru-^m, 7;w*;p*> 
7;m*->s. 7U-;m->s. 73/s^fcHAa 

y>li§C^£SU Rj ~R4 CD5*>CD4>&< it) 1IIJ 

7U— ;u*r*?>. r i~r 4ii, tn-fnoifctti 

~5CDg&T&9, r l~r 4HHI*Nr0 tftSiili 
/iU. lot, r 1 + r 2 ■+ r 3 + r 4 1 .KJLkCQfigc 

6±o!r6tt, *n-6n o*fciii~4cDSgcrfe^)o 

[0 0 6 7] Rj ~R4 T?mZft%7V-)l&tV-C 
tt, J*Slt>U<tt*Sll©fc<0T?*oT«fc<, fig^St^SS 
*<&*>#£n£. *R*»tt6-2 0Ofe©iWf*l/ 

Ttt, 7;p^;w*> 7;io*v«. tu-m, tu- 

20 [0 0 6 8] Ri ~R4 TgSn^T'J-McDMKil 
tLTIl 7i-;H. (o-, m-, p-) hU^ 
»> eun^S. ^Ul'-JH. nn*x;i/g, 

7>hV)l&* k'7i-UJH, 7i-^7>> 

u;ws, Mj;P7>bu;i-»£##tf£*-u itn^xx 

[0 0 6 9] Ri ~R4 r*Sn57^Sil/t 

»1~1 0©t>©*W*b<, BttS€r*bTV^Tt)± 
li. CCD*^CDBil»tbTtt7U-^a<i:^© ! foCD 

ens. 

[0 0 7 0] Rj ~R4 T^Sn^TMMtLT 

n. (n-, i -) ^Dtr^s, 

<n-, i -, s-, t -) zr?-)vmmfrmft>nz>o 

[0 0 7 1] Ri ~R4 -c?«^n^7;W3^vStbT 

40 ^tfe,ns. 7JWn^v-s«$e.{cHtfesnT^xt)«J: 

[0 0 7 2] Ri ~R4 r*Sn47'J-M*i'lt 
LTH, 7i^->S. 4-^f^7i/*yI. 4- 

[0 0 7 3] Ri ~R4 X^tl^75.y&tLX\t, 

S^W-r-5t)C0*W*b<. A#«t:tiy^f^75y 
5?X^;P73y«, y7i-^75/l, vhUJW 
75^8, yb'7ir:U ^73/g, N-7i-^-N 
so -hU^7i/l. N-7i-Jl'-N-t7f;i'75/ 
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N-7x^-N-k'7i= , J;i'7i>'I< N-7 

75/1. 5?ew=;w75y*#*«*»f6n*. 

[0 0 7 4] Ri ~R4 TSanSAD^iTfibT 

[0 0 7 5] Ri ~R4 CD5*>©4>&< tt> 1W47U 
-^aST****. 4#trRi ~R4 ibTl^KTU 
'— ^»3&»2-4«#art"*Ilt3Wff*b<. rl~r4 
CD&fr<Z)2~4fl;$U J^±CDg&T&£££rtW£b io 

7U-;i/S«^T c t 3 ^tt'e2~4ffl#ffi 

L, ±D»*b<Hr l~r 4©tt*»©2~4fl*»ltr 
fcO, Sorter l~r4*UT*D, ^tlSRi ~ 
R4 Ot^TAS7 l J-;HT$?>^ <h*W£bV>. -f& 
fl^ffORi ~R 4 *t«ftbT^T*>«k^4fi© 
^>-fe*>SttmthT 2 ~ 4<B£>7 'J b, 

2 ~ 4 p<d 7 u -jvmom-^-r z> * >m >wt a «<d^ 

££a*»*bir>. ^br, 2<=>ir*!>&< 20 

Jfr&bT^* Z. £j&«.fc D»* bV». £©*7D- 
t LTWPlS. < tt)lfi^7i 4 c t 

#£b<, 7 u-;wst^>-tf 

■3 T N IS^ W b 4 - * fc t4 3 - 1' 7 x n U )l& & mm 
T*^t3Wff*b^. Wc2~4fl««4-*fctt3 -tf 
7x^U>StS-5IiAWSLK 4-££:l43 -k* 

7zr;HW©7'J-;Hi:l/tlt #fc 
(l-, 2-) ^7^S> (l-, 2-, 9-) 7> so 
HUP*, ^Ulz-M- 3n*;*lft 

iWiK. 7 z-^S£W07 'J -;«t>»i:NO 

£bvv> utl5>ffl7U-;Ht)7xr:;HtlftbT^ 

[0 0 7 6] ftl 6tri5V>T. R5 > R6 T'g2*l37 
jl.+)H, 7;io*->3i, 75/i. Any>»ftb 
TteRi ~R4 <B£;i5T#tffcfc©fcH*©t>©*** 

[0 0 7 7] r5, r6H fb\Z0 -Q$>% Z. "o 
b<, 2 0©7'J-;l'75ySSl«t5f7x-l/> 

[0 0 7 8] fc*, r l~r 4j&*2«±©»R©£#* 
#Rl ~R4 i±H#*l^-'ft)S!5St)0T*7Tt) 
«kV». r5, r 6#2£U;©«ER©i#. R5 H 

[ 0 0 7 9 ] ft 1 6 ©fl;£tt0>&**"T?*>» -ft 1 7 *fcl4 

fti 8ta$n§ft^w»sb^. srflsi 7 iron 

Tlft^-rSi:, ftl 7fc*V»T, Ai ~A4 tt, 



(3ffi) t:^1-57x-;H*gb. ;in&ttH— t 

b T^T*> J; <> -W«^CDBgl*tL 
TURi ~R4 T«Sn*7U-;W*©t^5T#tffc 

m&gtmmn'bo&^fzzttfTZz. R7~rio 
\* j tti j eti7)\'*)v&* 7;^+vS, 7U-;i/S. 7 

AfltfltbTttftl 6©Ri ~R4 Oi^5T*lffc"b' 

[0 0 8 0] r7~rl0tt J E-n?n0*fcttl~4ffl 
g&T&O, r 7~r 1 0tt0T?*5ilti5W*bK 

[0 0 8 1 ] tLfz, ft 1 7 tC&l^T, R5 . R6 * r 5 
&&Zfr 6f4ftl 6<D*><Dtmm-?hK). r5 = r6 = 
0T*-5ilt^Sf*b^. 

[0 0 8 2] ft 1 7 l:SHT, r 7 ~ r 1 0 

*2H±0ltTa&5tf. ^R7~Riol^±«l^-T 

[0 0 8 3] ^ic, ft i 8 iz-D^Tmwrz t, ft 1 8 

fc*3l>T, A r «N08^ttIffl/<5fi*fctt^ ^ttC 
m-&-tZ>7 U - JP*£«t\ 7U-JHibT(l ftl 
6<DRi ~R4 T?*Stl«7U— ;P*©tJ15f««b 

I^WJL^. 7U-;i/Ste£St'S&£n 
TV^Tfe c fc<, 5 teB&StbTteRi ~R4 CD 

bTl±75/a*WSbVi. fcfc*b, 72/*l *£• 
Kct^T«»ftbTlgKI5S*t/3:oTViTfe«t^. 
Wl-ttRl ~R4 Tg^nS 75/ &<Dfcfrfr £&^-r 
Zi , Z2 fc«t^Z 3 tt, ^-ti^n7 
7;io*->s, 7'J-M, 7U-^-> 
a. 75/istttAay>^*ab, ^ns»4ra— 

«ftl 6COR1 ~R4 Ot^^TPffctjOt^ifflt) 
C3**W4Ct*«T?#*. fc/S:b, Zl , Z2 *3J:c>*Z 
3 ©5*.c73i>^:< 1 fif4NO^-&ffl[BcO/l7fi*fe 
(4^^{4twiS^-r?)7U-;l'a^«"7^ Ar, Zi ~ 
Z3 ©r^T^^B$t'N(D^fi:B[c*fbTA7^*fc: 

CD^>-t?>^cr> 2 ~ 3 «*t^5ffi*fc»4^ ^ttlC-ttl* 

ni<Hco7U-;u*^wr ; 5^i*w*bi^ fi^oT, 

Zi ~Z2 05ft©lBSfcH2fl^«i5&7U- 

;i/atT**nt*«»*b^. 7U-;nstbT»4, (i 

-, 2-) (1-, 2-, 9-) 7>h'J 

*bv»*«, 7x-;H* ! lt)»i^ 1 . 

[0 0 8 4] Zi ~Z3 t?*Sn*±|E7U-JP 

*t4B^*^WbTV^Tt)J:<, B^S<hbTt4Ri ~ 
R4 ©t^^TflSbfct)©*^*^^*'"?**. » 



4#61¥ 8-48656 



33 

r i ~r 4 Tjtsnirsys^saiRmi^* 

s 1-s 3lt ^tUftiO^fcttl-BOBRT* 

euro**-?**, s i-s3ii, *n*no*fctti 

T»5!:t*«ff*b<, SSKtts l~s 3©lfl*fc 

b<> £<o«£s i~s 3*«nr»5tti:t*n*z 

1 ~Z 3 H. N©tS#ffi«Kl»L/T^5fiSfcH^^fflr 

[0 0 8 5] ftl 8t'i5V>T, sl~s3A«2K 

±C0g&CD<*:i*, ^Zi ~Z3 H±»4#*ra— TfcSft 
'*t><OT?*t)T*»J:^. fbl8©Ro *±tfr0 

ttftl7<OR7 6±llfr7ift*H«T*0, ft 1 8 © 
R 5 . R 6 . r 5*«ktfr 6KMfcl 7<&fe©£#*m« 

[0 0 8 6] ftl 7<Dft£-#3CD&#>T ; t>. ft 1 9~ft2 
4T*Sft*ft:£Wa**?£LV». ft 1 9 -ft 2 4 <D&* 

k^ht. Rn~Ri4ii, *n*nr^*^». 

fc^TfcJ;^. £ft&©**Mfl£bTra:R-i ~R4 ©£ 
£ 5 t> CO £ mtfk<D t) CD &mi % Z. t *«T# 5. 
[0087]rll — rl 4 ti^-n^tt 0 * fete 1 - 5 
CD&&T& 0 . rll~rl4lt ft 1 9 -ft 2 4 <DV> 

[0 0 8 8] r 1 1 ~ r 1 4 2 W-hCOggfc: 

#Ru~Ri 4 l^±ttll— TfcgfcS&OT 

[0 0 8 9] ftl 9 -ft 2 4<D&*\Z&^X. R5 -R 
10£J;tf r 5~r 1 Oti. ^n^tlftl 7 COfcCDil^iS 

[0 0 9 0] — ft 1 8 C0ft-&tlO^:^T feft 2 5- 
ft 3 0T*Stl5ft**««»*L^ ft 2 5 -ft 3 0 CO 

^c^niiAri ~Ar6 te^-ft-enr u — 

8U ft 2 5C0Ar 1 tAr2 . ft 2 6 CDA r 1 iAr 
3, ft27C0Ari tAr2^Ar3> ft 2 8CDAr4 
tAr5 , ft 2 9COAr4 iAr 6 , ft 3 0CDAr4£ 
Ars tAr6 £\*> ttl^tim— T *>CDT& 
•3tt)«tK 7>JH«0ft#«tbTttft 1 6COR1 
~R4 CD£;i3C0t>CD£|i^©*>CD£WSC:£#T 

[0 0 9 1] ft 2 5~ft3 0 COR 15. ft 2 5. ft 2 7, 
ft 2 8. ft 3 0(DR 16 , ft 2 6, ft 2 7, ft 2 9, ft 3 

0 cor 20^ ^n^enrjv^ivm^ rjva^m, ru 

^£«U ft2 5. ft2 8CORi5tRi6^ ft2 6. ft2 
9COR 15 tR 2 0^ ft2 7. ft3 OCORi5iRi6i:R20^ 
itZrtl^tim— Tt)Si* ; 2) i t>C0-Ca&-pT ! b«tV^ ZtlZ 
©JM^iLTfift 1 6CDR1 ~R4 ©tH^TllMffc 
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[ 0 0 9 2 ] ft 2 5 -ft 3 0 CD r 1 5 , ft 2 5 . ft 2 
7 , ft 2 8 . ft 3 0 CO r 1 6 ., ft 2 6 , ft 2 7 . ft 2 
9, ft 3 0C0r 2 Ote. 0 £fcli 1 - 4 CDSf&T&S 
*t, rl5, rl6, r 2 0 H0T!*5 b 

[0 0 9 3] ft2 5, ft2 8COR17. ft2 5— ft3 0 CO 
Rl8« ft2 6. ft2 9CDRigte, ^tl^tlJ )l* )Vm, 

10 y>{g^**L,. ft2 5, ft2 8CORi7<hRi8» ft2 
6. ft2 9<DRntRigt\t J ttl j enm— TfcS&St) 
<DT£-s>Tt>«fc<^. £ft£©A#0!l<i:UTteft 1 6CDR 
1 -R4 Oi;i3T#tffc&©£H*©*>©**tf5£ 

[0094] ft 25, ft 2 8 © r 1 7 . ft 2 5 -ft 3 0 
C0rl8.ft26,ft29©rl9te. 0 * fz.it 1 — 5 
C0S»r*S*«, rl7, r 1 8, rl9\tOT$>^Z. 

[0 0 9 5] &33. ft 2 5 -ft 3 OCtW. rl5, 
20 rl6. r 2 0#2£Lk©SSre*-5.h#, Ri5^±, 
Rl6^±. R 2 ol^±H&*ra-T? i bS^^ i fe)COT*oT 
<b«fc<, rl.7, rl8, r 1 9 ifl2 SJLhCDg&T&S 
Rl7^±, Ri8l^±^ Ri9^±«^^l^-^t)S 
& 3 t> cot* 0 T t> «fc v>= 

[0 0 9 6] ft 2 5 ~ft 3 0 ©S-* Mi5V>T, R5 , R 
6, r 5&£tfr 6 lift 1 6 (D%0tmmx^<O , r5 
= r6 = 0tfel>utiWSl/l'\ 
[0 0 9 7] WTtr, ft 1 6 ©fls^*© JMWISiS"*" 
*i, *58W»i^nf'IB3e*n-5'b©T»a&V>. ^i*. ft 
30 3 1. ft 3 7, ft42, ft 4 7, ft 5 3, ft 5 8. ft 6 
4 , ft 7 0 , ft 7 8 , ft 8 4 . ft 9 0 . ft 9 5 li-ASsS 
T*I9> ft3 2~3 6, ft3 8~4 1, ft4 3 — 4 6, 
ft4 8~52, ft 5 4-5 7, ft 59-63, ft65~ 
69. ft 71-77, ft 79-83, ft 85-89. ft 
91 — 94, ft 96 — 10 OKRl ^©iS-&-&TlMfc0!l 

^CD^^t'^V^T. Arj —A r g 
^T, t* ^THCOi^tiH-C^UT^O. B^S* S #*E 

40 [0 0 9 8] 
[ft3 1] 
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44 

R 19_ R 22 R 23 -R Z7 R2B_ R 31 R 32_ R 36 R 37_R44 



1-36 
1-37 

1-38 

1-39 

1-40 

1-41 

I-42 

I-43 



H 
H 

H 

H 

H 

H 

H 



R 7 = N 

r *- n <S" ch " 
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"■"4 
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R 17 



R 17 
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[0 10 3] 






* * [ft 3 6 ] 














R'°-R ,a 




R ,8 -R 22 


R a3 -R 27 


R^-R 31 




R^-R 44 


1-44 


H «< 


H 


R« = N<g 


H 


H 


H 


H 


H 


1-45 


h " H< 5 


H 


R»=N<g 


H 


H 


H 


H 


H 


1-46 


„ n '- N t8)» 


H 


R »= N tS), 


H 


H 


H 


H 


H 


1-47 




H 


R,7 = N 1%) 2 


H 


H 


H 


H 


H 



[0 10 4] 



* * Ut 3 7 ] 



R 83 . R 84 




R 57 R 58 



[0 10 5] 



50 [ft 3 8 ] 
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[0 10 7] to [fc4 0] 



«g§¥ 8-486 56 



(26) 

49 SO 



{t&mh. H si. R » R »_ R - R»-R«° R M -R ra R^-H" R n -R" R^-R* 1 R"-R" R^-R 

H R'^NtPh), H R-'-NfPh), FT~ H H H FT 

li^T H R M =N(Ph) 2 H R«=N(Phk H H H H H 



11-28 

11-29 H 
11-30 H 



R 57 > 

2 H H H H H 

H H H H H 



11-32 H 

11-33 H 

11-34 H 

11-35 H 



11-37 



,CH 3 

R OT =N<^ ^ R 86 = N 

CH 3 ' .CH 

N <§ „ ""- N <5 



H H H H H 

H H H H H 

H H H H H 

H H H H H 



,OH 3 

,,.36 H ^ H • H H H H H 

^3 



H H H H 



[0 10 8] 




* * Mt4 1 ] 




R 66 - R w 


R^-Rcs r«_r* R^-R 72 R^-R 77 R^-R* 1 R^-R 88 R^-R 44 



11-38 H 

11-39 H 

11-40 H 

H-41 H 
1 1-42 



-<r h — 



R 58 - 



R^N<^ R 65 =N<g 



H H H H H 

H H H H H 

H H H H H 

H H H H H 



11-43 H 
11-44 H 



H R^-NCPh), H H H R*=N(Ph) 2 H H H 

H H H H H 



""- N 18) a „ ^"18), 



H H H H 



[0 10 9] 



40 [<fc4 2] 
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[0170] #5fiW©fc£ 



Xlll . 4 \=nuA N _r 

U Jean Piccard, Herr. 
Chim. Acta., 1 789(1924) , JeanPiccard, J. Am. Ch 
em. Soc, 41 2878 (1926) *KlE*©#flsK*EoT , 

[0 17 1] *»|jOft^||tt, K»##t. *fl-!RiK7. 
^hJKlR) . Ih^^^X^ MP (NM 
R) fllioT^rSut^il,. 

[0 17 2] Z.ftt>(D*%<m<Dit^mt. 6 4 0~20 
0 Og&CD^M 1 9 0~3 0 oroMMja* • 
tb. 8 0~2 0 0 t C©ii5#7 7.*fci£iBS£^U j!# 
©US*** K «fc D 3 WftlWlT' fcifcJE* 7 ^ 7 

[0173] *3S9i©fls£»ra: 1 m<D&&m t> 2 a 

[0 17 4] *5g^OW^EL^Ttt. '>a<tfell 

©*raMt£*ss*ru <s>& < <t t> 1 mnmmtsmm 

iELSflli S«2±(I, H@3, IE7L&A«£i£/I 

So 

[0175] mytm\t~ ie?l fcAiWFoa 
xmm. ^tiznmmmm. mntm-oHm&izj:*) 

lETLftAISStJIte. IHifr<E>©IE?L©&A£;&aK:-r<3 

{Rue, jEasifcai-r****^^^***^***** 



N(CjH 8 ) 



ftS-S-, 563tJ»**Bfc»-r*. IE?l&Att2£Bi5J:tf« 
^ttAfSSIS«, fgft«Kffll^{fc£-!&3©IE?LttA, IE 
?Ltt& *7&A> «^l&j£©&««l©i«i$£#li:U 

fc, «3tt«?5*iE?LffiAliai«*ft:tt«-T-ffiA*2Ui** 



*L&A*»«43±tf «^ aAII&»©V»Tttt>«W-fc < 
Tct^. JETLSAS&MJl&iD^&A&MJl 

n, *n*nic*v»T, aA«WBs»t3«t«j3yts6s 

[0 17 6] f£ftB©JP3. iE?L&A«a>2t/l©JP£i5<k 

iotfesas^ aa> 5~iooohdss, #ci 

0~2 0 Onmii-f 5 LU„ 
[0 17 7] Eft£AttSiB©JPS:fc«ktf«^aAt6j£ 

coj»$<hi^ig^t)L<(ii/i o~i ofgg&t-rntf 

aASHlnm^Ji, H2IB«2 OnmKUii: 
-r*0**»*bV». £©£*©&AJi. &iiJi©J¥£© 
±Rtt, a#. ftA/iT 1 0 0 nmgS. SSiiHTlOO 
OnmS^Ta&So £©£ 5^;)^)PtI^l^TliaAISl3tS 
£ 2 BRtt-S <!: # 

[0178] sfc. tt^^to-a-sfsjtJi^m^ftAifcai 
7,^v b)wM&+* mftv&mftifinMmz^mizr 

[0 17 9] *«W©fl:^«tt. fgftjf. E?L&A«ii£ 
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[0 18 01 xmwoxkGm&iEii&xmmmizm^z 
%&\z-D^xmwtz>, mn&A®mm\*. *&w<Dit 
&m*mm?z>-h\ $>^\tmm^ >?-<p\zftm-$ 

[oi8i] mn^mmELm^zm^^nx^ 
z&mmmfc&m. wz.\z, #mbs 63-295695 10 

- 19169 awawl* - 7 
9 2^m.m\zmm^nx^^mmm^^jEnm 
AW&m\z&m-$'z>z.twxzz>o *^^ofb 

[0 18 2] IE?l&A«ii£JI£IE?L£A«£IE?LtaMJI 

t\z^xwLm-r^m^\t. jEH&A^mmm<Dit^ 20 

5. z.<Dt%. mm (iTOf) «d»6'f*>fl;#T-> 

®zkm&2msk±.mwz>tg : bmMx&z>o z.<D£5tz 
mmm£Tz>z.nz£-DX. mtEft*ttTu mssu 

-^©fg^^-^T.^ h©fg£ • figftSrlfcC^iTj* 
T#3„ Sit, SimfcT*^. 3R**fflV»TV>*OT 
1~1 0ning&©$&V>l&*>» i%-*^hf>*-;W7'J- so 

[0 18 3] *38WO{t*»*±riJ»fr*iE?LaX<ll 
[0 18 4] *|6WK:ffl^*it*«»*b^#U5 t *7 

i>tl / Ttt All 0 3T^$n3#tifiw&£*r-rss 

(^T> ra^Aj tt>^5. ) . fl:10 3Tf 
Sft*»iMMfc£fl:i 0 4T*Sft**iMMfc<!:**rr 

ftl 0 5T*4n4l^# (BIT. r««flcCj ) *»6 

a #? $ n 5 t> ^ e. ft * . 

[0 18 5] 

[ft 1 0 3 ] so 



ISO 




[0188] a^Atco^TSiwrs. 
AUfci 0 3©«ifi*{i£*ru mtffti 0 6-e^$ 

ft-3*>CQT&&. 
[0 18 9] 




[0 19 0] ft 1 0 3, it \ 0 6&3WBti, R31 
:feJ;tfR32tt*ft-£ft**B J P» *«fcftfl:**SSfc 

ttlli»:K«fl:**as«aiu ^ftSttra-TfeS^^t) 

[0 19 1] R 3 i*3J:Z>*R32T«^ft^^*^fb*^ 
oU<, ^^6~1 5<Dt)©^»*L^. fi&S£ 
73/a. ->T/S#*^tf€»ft*. »S«5»<t* 

ft&o 

[0 19 2] R3i*5«t^R32"C*$ftSI!i8S^fb7K^ 

ft, cfteoofetotiMB^-efc, fM5tt5*©t 
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[0 19 3] R3J. R32<hbTtt, 

to i 9 4] mwz&wzm&#A<D¥-i$m&m uti 

0 6Om) U4-10 0, df*Kfi5~40 1 $6.(1 
#£L.<&5~2 0T*&-3„ CKD*^ fl;10 3T^£ 

T^?Tfe, ftl 0 3H*J^TR3iiR32©ffi^^ 
&3&i£J£{ifr£«^£ns#»£# (n#'jv-) t 

[0 19 5] Sfc, Jlipi;:i5tt3m£#AcDfi»¥J%# 
flH3 0 0~1 0 0 0 0gKt'*5. 
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: [0 19 6] i^#A©*SS Gfcl 0 6<DXi fcitf 
X 2 ) tt, TkiStfC^ HUt. £31, 3!)^©AUy> 

[0 19 7] fc*, m-&#Att<kl 0 3(D^it#fiCD*. 

[0 19 8] B£&A<DJU*:0i.|£ft;l 0 7 l^T. -ft 1 
0 7tCttfbl 0 3fcV>Mt 1 0 6 0R31, R32©ffi^-fr 

[0 19 9] 
[ft!07] 





R.i 


R». 




A-l 
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A-2 
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Ph 


(*t!|f)?-) 


A-3 


Ph 
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(**iK»;v— ) 


A-4 


Ph 


Ph 


(*t#'Jv-) 


A — 5 
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CH. 


v-> 


A-6 


H 


"t — C« Ha 





[0 2 0 0] *C ^«^B{3t5^Titt^-r2). 
^#Bttftl 0 3C0«jfim&i<kl 0 4<D#fjg¥ft££ 
*U 0il^.«fbl 0 8-e*£tt£fcc7)T&5. 

[0 2 0 1] 

[ft 1 0 8 ] 




[0 2 0 2] fcl 0 3\Z-D^T\$M'£&A<D$)<Dtm& 
T**. foT, •ffcl 0 8 4><DR3i, R32^fcl0 3© 

[0 2 0 3] *fcflSl 0 4\Z-D^Xmtt, R33i5«fclK 

[0 2 0 4] R33, R34l?^Sn^^Si^^b*^S. 
llIfr»i&{fc**S<©ft#Wi, ftl0 3OR 3 i, R32© 

5. R33« R34^»*^ , '^^*>R3b R32<t^ 

l£T&-5o R33tR34<k«S^{C^UTS€: 

^IStbTU, ^>-tf>^##tf<=>n-5. 3KDR33, 
R34f30ViTfi, 'ffcl 0 8tr43^Tt)l^filT$>-&c 
[0 2 0 5] JI«1>K*3W-*#«£#B0¥£«£« Mfc 



1 0 8K:fctt5vH-w) tt, a^#=Aill«l(C. 4~1 
00, Sf*b<fi5~40, $f,llffil<tt5~2 0 

•fti 0 3<Dmmm&t{ki 0 4cd^is* 

tiltOitmt. itl 0 3 1 0 4<D*ifi^ 

tMT10/l~l/10SSt*^ 
30 [0 2 0 6] tc43tt^*M^-#:B(Da»¥^»^fi 
H3 0 0 — 1 0 0 0 OggTab-5. 
[0 2 0 7] *«^BCD5K^S (flil 0 8(C*5 

[0 2 0 8] fc$3, **^#Btt, l^Ai^t, 
fbl 0 3CD#|ji*&<!:ft;l 0 4©IIfttiTi^$n 

s:ta«p*i/i^. 1 o^e^^^TTfetiaffio^y 

0^fm?ft?T6J:<. •ftl 0 8©«ifiStti©J:5 
^^jtSr^T'SfeWTafe^o SSfc, ftl 0 3. {fcl 

0 4(D«jg*{4ra±«. -t-tHPftH— T*oT*>Jlfc3 

[0 2 0 9] #M£#BCDJM£0J£l'fc 1 0 9 H^f. Yfc 

1 0 9(r«fl:l 0 3(DR3i, R32©ffl^-^ ft 1 0 4© 
R33> R34©*a^. -r^fc*»ft:l 0 8OR31, R32, 
R 33> R34©ffi-&*T^LTVi-5„ 

[0 2 10] 
bo Ut 1 0 9 ] 
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R.* 


B-l 
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B-2 
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CHs 
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B-3 
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Ph 
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B-4 
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Ph 


Ph 


Ph 



[0 2 11] S6C. itl 0 5®S£#Cl;:t3lvrR9I 
f*. itl 0 5 C-O^TE-rt, R3343<t^R34tt{tl 

[0 2 1 23 Xi 43±^X2 J4. -tttffftH— Tt>»fc 

[0 2 13) nttWi^SE**!/. BfTfctS'&ft: 
A, «l^BtB«l:4~l 0 0, »*L<tt5~4 
0, £e>t~$f£L<te5~2 IOi^> R33 

<hR34(Dffi£i*^|g-(£>fi£-#: (^^Uv-) T&o 
Tt>, R33«hR34(Diia^-B-^S^^^*^ (ntf'JV 

-) T*oTft±v>. *i^#tum 7>^a*s 

[0 2 1 43 Ji«*»K:*»j-*a^frCOfi*W» 
fili3 0 0~1 0 0 0 0ggT^^ 



< [0 2 1 53 teis, S-&#CM4tl 0 5fcjj*fJ:'3£ia 
[0 2 1 63 *&#C©JM*«*<bl 10, ftlllt 

flsi 1 onfti 0 5 tracT*t), ftiiii cut 

ft 1 1 0<DR33, R34©|a'&ii-p*bTV»a. 
[0 2 173 
[it 1 1 0 3 



20 




[02183 
[ft 1 1 1 3 



c- 1 
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H 




C- 2 


H 


Ph 


(***y^— ) 


C-3 


Ph 


Ph 
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C-4 


H 
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C-5 


CHs 


CHa 


Mc*#v*— ) 


C-6 


H 


CHa 





[0 2 1 93 *3SWTtt, *Uft7i><!:U, ±12 
S£-#© o%m&W CSfflW It*«»l:»S b V4. 
[0 2 2 03 #y^*7x>ttia©*Sfl|V»Tt>2« 

[0 2 2 1 3 ttWCJB "J f *7i>©Mtt3 

[0 2 2 2 3 ±B©J:3K, *3BWO<t^*SiE7LffiA 
Ttt. 4#MB8 63-264692 



h) 7;i/3=«>A<»©*K««:fi3lt, f h57i-;^ 
^vX>, 7>h7-tr>, ^Ul/>, 3D^X 12- 

[0 2 2 33 *^ftA^itBtC^. MJ* (8-*/ 'J 

7xrM;>81ff:, =H3li7;i-*l/>l!!i»« 
fcfe(DTS>^TfcJ:<. ^©J^fcW^HMJ* (8- 
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[0 2 2 4] «^&AGS£B£1t^aAB<!:1MM£MB 
£fc$H*TRJ|-rs»£tt, W7&A*i£Bffl©fl:£#!l 

&©B©JBt;:iiB"fS btA. £©ck3&*iB 

Kgtro V^T.*** &A«J 2£B * 2 «£U:«tt3 <b # t> R 

[0 2 2 5] ffflMfc^fcJifcWU -MMf^X 

[0 2 2 6] HCfcSfc^X^^-tbTH, JU^k 

75>*«^lf 6*1*. ^T&^^V b 

;KD<fc5fc:?x>^-w^#ate. *369i<0fl:'& 

[0 2 2 7] )\>-7V>ttm\Lte*fam\~ K 

[0 2 2 8] K-^HW«^«bB^«f'fT^>T«fc<, 

jEaaAtt^srowts-ft^^e i <Dmmftmz)i>zfu > 
##ft-r -a itwff*i/i>t#A 6n*©T*f u i>je 

t>£tr. ) > t)L<ttH^ftAtt^S (IE7L&AI82IB 

fl*&. t> b < itm z f-&. Atti^S OIETLaAtt^ 

[0 2 2 9] ^UXOK-K^yiMtt, ;^i/>** 

<, K-^B^ttt^bO. l~50wt* ttii:t*« 
$?£b<. £<pttiio. i~3 Owt* , #twHo. l ~ 

2 OwtX tt^ut^WiLK 

[0230] *5ggiTtt, ji^uxbaayttoaDfttt 

1&S£F-ybTfc.J:^. 
[0 2 3 1] *«W©{t^**^ 

[0 2 3 2] *5BW.©{t-&«ld t iE7LftA(i3ai«flE 



(79) 

tssci^**. hut. 

[0 2 3 3] Se.fr, fi^ICfiVJT.. lETL&Jctf*^ 
£A«ii£«f££WT5fl;£«lfi&* l«©*£ffl^T& 

io 2iK±fffflUTfei<, lE&aAfaat^^-f-sMt 

Slffl ©fc£-*l 51«UTffl^4i:ti9«T*S. 

[0 2 3 4] f3.fr-?h. ft\Z. *'Jf*7i>Sffl^ 
IE7LttAttSIB-hfr*56M©^«!»Srffl^^iE?LaAtt 
2£B£«BU £©IEfta:Atfj£B<h«^aiA1&2iB£ 

[0 2 3 5] dO*^WS^Jttt, ^^'JT^WiStrct 
#?S9!©4fc^!l#ig^B£#:t-*fb3 0~7 Owt 
20 % , £e>K:te4 0~6 OwtSK , !j#trtt5 0wtX as 
oT, ffl^#5i0;i©ft^f3/m^£ASIi£$ft6£#T-5 
ft^«l©S*lt**, 30/70~70/30, S£>fcH 

4o/6o~6o/4o, mz\$s o / 5 ons.) tfS. 

[0 2 3 6] I^iOff^fl fl^FB-JiKffiS 

-r***A»6. #«Hfc£» B © W*** £T * £ £ 
JK, *#W(cttl~8 5 nin^TS;! b<, 
Se.t'l45~6 Onnk mz.Y3.5~- 5 OnrnfTS 
£bV>. 

so [0 2 3 7] «#lO»lfc!fjfeil/Ttt. S^:^. 

bi^rt*, «^lcJ;^Tti, {t^^attK^ft-T-Sfc© 

[0238] s^Bti, mtm^^mc^m 
mmit-tvomoi—mftz z. tAws b < , mmt&vi 

[0 2 3 9] *%W©<t^HW : *b<tiiE?LaA«iM 
■ CfflViSn***. CKDIETLaA^SIB^^bTR^e. 
n^^B (tt^aA^MBS:*^**^^^., ) t 
®'ft>'ft^f>yt;H P©i^0. 2 5eV£*_tT& 
2>ui«Sb<, #tr0. 2 5-0. 4 0eVT*Svl 

[0 2 4 0] ±©0^ 0r>te$7-> 3 s*)V I pcDMti. 
W<Dfc£y) Sr^tf B ^iETLa A^jH^ SrW f ^> B 
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zvmizm-rzmtenT&Atiiiekm-z&zwc* torn 

[0 24 1] ft*. *58WOft^«©'f *>ft#r>-> 
■WH P ©*&*H1H 5 . 0-5. 4eV@fgT&3o 

co 2 4 2] ±te©-f ^->{k*x>->+jn pti, a 

& iRffi. =?ffl, *F»». 1 2 3 (1 9 8 5) ©E« 
£fE3ffiX*;i/*-H*f$HteS« TMode 1 AC- 
lj (SWU-ggSS) Srffll^ 1 0-2 0 OnmJP©Wi© 

So 

[0 2 4 3] ±B©«X*;l^-Ht ; pfl'»£«tt, 0 2 

[0 2 4 4] B2fc5S-rJ:5fc, 
^7>7 P 1 1. ty^P^-^l 2, ^ffiggl 3, ex 

♦^-m^w-ftSBi 4, Masai 5, mm^m 

Bl 6i3«fctfX-Y*T— 5>1 7tCJ:t)«|jES$n, X- 
[0 2 4 5] M«7>^1 H:ttl*i7^ffl 20 

c©7>^sai^:^^ ; e/i7P^-^ i 2 t«to 

2 0 0-3 6 0M<Ott*©«[ftC»3ieU. V->7)VS%. 
mizmtt-fZo 2 0 0 - 3 6 0 nm©7ttt» E = hv = h 
(c/A) (E:X*;U*-, h::/5>*J£R, v: 

aaa. a : si) "©*«ffli»Tx*^— icayi-r* 

t, 6-* 6. 2-3. 4eVi:ft5o £©7fc£I!iex*;P 
^-©ev^^e.iSl^I'lSl^oTX'f-ybTVK 

t, fcSx^i/^-T^&aKisa^ttffljWfc* 

3&«ktftex*;u*— a^n-asai 4Sfflir»TW-» 

U A*y^7>h*1«iE-^xy K^-f A *©&*_?¥ £L© 
«IEft£©»*fcl/fc«, 03{~:*rrJ:5ftSiigx*;U 
¥- • ifctH«^fi!HH4 (»#*#&) £i*ISa?^3£B 1 6 

[0 2 4 6] S*#1£C*-f ^©7t«^ffi* 
(Count Eer Second : CPS) tliBi^Jl'*- (eV) ©W& 

n. Kttsjtm^ttffl*©!!* (cps) n tu mm 

5. n©ttttItl/2*SlbTtrJ5. 

[0 2 4 7] ft^Jigfl 5tt. tyj'D^-^l 2 
®&ftKM. X-YXf-yl 7(i < k5t>y;i'fit0 

[0 2 4 8] ^9T, *5BHTtt, 0 3 "Mf^nSft 
[0 2 4 9] ft*, *56W0<fc£«*^trHK:, 
^»S±J«» (ffi«5 0wtX i^±©^») £-f5££ 



/A? 

>v-v;n pwffi^c:©^©^ ^•>'fk#x>->^-'H p 

tk«ati4Bii2aet±ofl2^«*«*«'an«a:* , b. 
(a#5 owWtt±©a#«) <»:ft«ft:^ft©# 

H©'f^>fb#x>->^;H p£*ft-r*>©£f *. 
[0 2 5 0] -f:t>ft;#x>->^JH P©*6*Hite, * 

[0 2 5 1] ft*, a^i6*fiS*fti*'Tll £© 
<fc 5 ft-f * Xfctfx > v r ;i/©fejfelijiffl Lft lr> *> © i 

-f So 

[0 2 5 2] ginii, ftWJk©/hSH«». «A 
tf, Li, Na, Mg, A 1 , Ag, I n&ZWtZLtl 

fc, a«f;Mifttt#aa»ir»££a«#£L-<. 7* 
;P77A^ItJ5;iW*LK ilroisiiio 
-1 0 0 0 mngSi-r-oj Z. LA>. 
[0 2 5 3] W$ELig^£®f&ft£i±5fci*{;r«, '> 

ft< £t>-:*©a*#aafcv>i/¥»«Ta*&a>&«* 

iL<liMMi@$^8 0%£Lh£ft£J:'5fcaff. 

©*m*<fctfJ¥££S«£t- srWii/^ JM£Mft 

ti, #I;U£, I TO, Sn02 > Ni, Au, Pt, P 

ffli^citwib^. aaoastn 0-5 0 

OnmieSi-rscii^^L^o ^©m«tt* 
fa ± S -£ 3 fc * K KM« EEfim ^ d t tf&fi T & 3 **, 
JfSL^fcCtltl 0-3 OQ/D© I TO^tfe. 

n-s. 

[0 2 5 4] SKttttfcttfcMISttfcir^ ^fllTli 
?J!ft^u¥S9i*.m£ffl^-2>o Sffitrfi:^;^ 

[0 2 5 5] ft*, ««C^aWftlf»*«t»*»^fc: 
.1, HiCiKSnsMiaffSaKl/TfeJ:.*. 
[0 2 5 6] Jfcfco *5B9§©W«EL3}§^©»it;£8,£ 

anr*. 

[0 2 5 7] &S*«fctf»ffite, JR»flrt»^/ , .y^a.# 
[0 2 5 8] IE?LaX«l2IS, ^7tB*=fc?>*«^aA«i 

(ii^r, TKffiliO. 0 0 1 Mm eSTfeS. ) ©i^S 
l3.mm*m*>tl%o ^SSg^'O. 1MB 5r@AT^-5 
^-ftSgftiftO, ^©ffift«£ES:ii5< bftlt 

n«ft?»ft<fto, «^©ttA^*fe^L<(£T-rs. 

[0 2 5 9] Hffl3R»0*#tt»HIB«Stlft^*«. 1 
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0-3pa«T©*a**£U W.mmm*0. l~lnm/se 
c a*itr*!ii3&*»*l/V». *ft, X3g+T*^bT 

[0 2 6 0] £ttS&JlcD^£Kll£^»f££ffl<A5*§ 

£«i£Anft##- b&mmz&&fflwisX#M%rr2> 

tX^) 7>^Sa7^Dyi7h (LB) ffift£ 
[0 2 6 1 ] sMBWOWWELJfrm. 9*. SSSffiib 

v m&tznz, 

[0 2 6 2] ft*, *369!©fl;£-Wtt» K^— ttfcW-r 20 
[0 2 6 3] 

[0 2 6 4] <*SS«aji> 
N, N, N* , N' -fh7 (3-h*7xXUJU) O 

(ft^WNa I - 1) cd£-j& 30 
2 0 0 0nlOflrJE*«««tm-=:hnlf7xr:;i'2 5 
Og CD (1. 2 6mol) , 596Pd-C12..5g,X 
^7-;H 2 5 0 ml SSCTIiilCOTKi^ 

£IT, 2 1 2g C0m-75/t'7i^;H:ffc CR* 
9 9. 9%) . ££>{C, m-r.hPt*7x— )l&2 5 4 
g (1. 2 8mol) tVfz1HW£ffiZ.5—MZT<b5 1 
Ay^-KlBS-e-T, 2 15g©m-7S/k'7i-M 
#ft (iR^9 9. 7%) . 

[0 2 6 5] 1 0 0 0 OmlCOSJES^Str, iS^K 7 7 5 40 
ml, *7 7 5ml. *7 7 5g £tt&*, m-7$yt'7 
iZJH2 5g (0. 7 4 Omol ) 5rttlAT!e®$-ti- 
ft. ^nirO < C^TT®5S^^h'J'7A5 6. 3g 

(0. 8 1 6mol ) <D7 5 0 ml 3 OftfaTOT 

U -?-cD^5 OftfflmWZXteWl'IZo #6tlft^7V 
= 0 < CJWTT3 ^fc^ U7A18 5g 

(1. 1 2mol ) (7)1 2 5 0ml*^iR5rlB#rajSTb ' 
fto »T«ll^lRirafiT«*fb. ^mtcMbT2flt^m 
#bft. 

[0 2 6 6] EJfcBFfcSimx^MSHiU W*8)I£zK so 
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st. «*kt^->^a) , ^««@*b, mass* 

fgfib, 2 9 7g©m-3-Fb'7iZMffc (2A* 
yftbtTO«*7 1. 7%). 
[0 2 6 7] 2 0 0 0ml(DSJE&^f'm-75y t*7i 
-;H4 0g (0. 8 2 8mol ) . m-3-Kb*7xX 
>2 3 2g (0. 8 2 9mol ) , kH*U7A6 3. 1 
g (0. 4 5 7mol ) , mni 3. 9g , ~ hn^>-tf 
> 8 0 0 ml Sttii*, A r ^SSTT' 3 2 ^^tn^SSit^ 

/lUTvU^yjU^Aifililb, 44. 5g CDv 5 (3 
-k'7i^H 75 > £»ft (W16. 

7%) . 

[0 2 6 8] 5 0 0ml<D£.J&&mzi? (3-b'7ir 
W 7S>4 4. 5g (0. 139mol), 4, 4 ' - 
v3-Kt*7xX;U2 7. 6g (0. 0 6 8 Omol ) . 
it*U9A3 4. 3g (0. 2 4 9mol ) , 

3g, nha^>-fe*>l 8 0ml£tt&^ ArStiTFTr 

*Hf#, ««*«P««*bft. ft etlftStS^n-^^ 
h;px>= 3 / 1 t:ty'J*yM7A»Sb, 

3 Og CD— &fS§SN, N, N* , N' -f h7 ( 3 - h* 
7i^U;W ^>>?v?>Sr#ft (iR^5 5. 7%) . 3 
n*h;WX>fcT»iSS*»®b, &6S9 9. 5 8%$, 
6. Og tffig9 9. 2 3%S5. 0g£#ft0K*2 
0. 4%) . **R««fflr», *EK9 9. 9 9 

%S8. OgSffe. 

[0 2 69]fiM:m/e 7 9 2 (M+ ) 
*^©JRX^i7 h;W ( I R) :04 

iiiSiHiate (DSC) 2 0 7. 4V, 13 

yZfc&M& 9 5. 8"C 

[0270] <mmm 2 > 

N, N, N' , N* -5^h7 (4-f7iZij;W ^> 

■/•/> (Yfc£#)No. II- 1) (D&tfi 

4-75yb'7i-Jl'7 2. 5g CO (0. 4 2 9mol 
), 4-3-h*t'7i-;H2 0g (0. 4 2 9mol 
) , K8* I J'7A3 2. 6g (0. 2 3 6mol),« 

6. 8g (0. 1 0 7mol ) , -hD^>-fc!>4 3 0ml 

*tt&*» 2 1 0^T-l!feS«S-t3-ft o S*«*»b, 

*0*8*«ffiS£bft. Sitter 5 0 Oral 

Sy7fMM75 H (DMF) 2 5 0mllrSn^j§» 

u *^-r^>ii'j±^©hut*7x^;i'75>^wm 

bT<3fts?K »ScbTRfc£. ittt££*l 0 0 0mlK& 

AbTwaibft^ft^^®, y^y-JMSfe^b 
ft. 
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[0 2 7 1] #Sttfc*#S^rt:IS63 5g * b)VX. 
>7 5 OmlTH*SSbT, JMkfi.U >W"tt»©5> (4- 

JRbfc. iRgttl 9g TSofc (JR*1 3. 8%) o 
[0 2 7 2] (4-k'7i-W 75>15g (0. 
0 4 6 7mol ) . 4, 4* -S>3— Hhf7x-;U9 . 5 
g (0. 0 2 3 4mol ) . «K*U*A9. 7g (0. 

0 7 0 2mol ) , fflO. 7 4g (0. Oil 7mol ) , 
nhD^>-tf>7 6mlSrttii^ 2 2 0 < CT2g&£JS 

SJS&DMF&7 5 OmlJnA, f&BvHtjlLTSi 

nfc**^^»fl2 5g SI 0 0<g»CDh;i/X>T*3 

N, N' , N' (4-h'7xZU;W "<>$>5> 

>£#fc 0KS9g , 1R^4 8. 6%) o 
«»*ff^», «I9 9. 9 9 

[0 2 7 3]SMff:m/e 7 9 2 (M+ ) 
#*V©JRX^ (I R) :E6 
NMRX^i? : @7 

T^m.^m-MM'S. (DSC) :M£ 2 6 7. 7*C, # 
77>te^flg 13 1. 8*C 
[0 2 7 4] <mffiW3> 
N, N' -J?7i-JhN, N" -v (3-t'7ir'J 

;w ^>-^v> utsmo. vii -i) 

1 0 0 0 OiWBU&MlZ* jSffiSfl 5 5mL *155 
g , *155g m-75/t'7i-Jl'2 5g 

(o. i4 8moi ) *ai*.T!»*a-a-;fc. znizonsi 

TTMffi&j- h 'J >7A 1 1 . 3g (0. 16 4mol)© 

i 5 o 3 ofl-raarFu ^©^5 o&MHa 

HTT*3 7« l J7A3 7g (0. 2 2 3mol)<£>2 5 

omi*&?&£ i ipi»Tifc. >ST^ 1 PtwrafiT«#f 

[0 2 7 5] ^nSn-^>l:Ty'J*yW7A 
*S§SU 2 8g ©m-3-h*t'7in;PSr»fCo 

[0 2 7 6] 3 0 Onl©KJfc*«£N, N' -77i- 
JK>yy> 1 Og (0. 0 2 9 8mol ) , m- 3— h* 
k , 7ir;P2 5g (0. 0 8 9 3mol ) , bS&^'J^A 
12. 3g (0. 0 8 9 lmol ) > SII&2. 6g, -h 
D^>-fe*> l 5 OmlSttii*-, A r^S5T'C2 4B?fP B 1Jn 

x ^;U=5/H3T->U^y;l'*7ASiSL, 1 5g © 
-#C««N. N' -771^-N, N" -v (3 -If 
7i^'JJH 'OS>S»*#fc (JR^7 8. 8%) . Z. 
n*h;WX>fCTfWSft««b. 10. 6gCDS6S9 
9. 9 %,5Sf#fc mm 5 5. 6%) o 3&£JWIMI 
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[0 2 7 7] gi»«r: m/e 6 4 0 (M+ ) 
#fl-®iR7,^? MM I R) :08 
NMRX^?WW:09 

*S;£1EJ»«SI* (DSC) :HA 18 9. 8^, # 
57>^iaS 8 3. 6"C 

[0278] <mmm4> 

N, N' -y7xz;kN, N' -£7. [-4* - (N 
-7i-)l'-N - 3 - /f )l'7i-)l'75 y ) f7i- 

)v-a--ov\ lit&Wo. x- 1 o) ©-& 

10 

5 0 OiliOEieifSCN, N' -77iZM>-7v> 
3 3. 6g (0. 1 Omol ) , m-3- K h;WX>2 
5 . 0 g ( 0 . 1 1 mol ) , m.WtfJ U7A2 7. 6 g 
(0. 2mol ) , m®2. 6g , Xbn^>i£>2 0 0 

ft. #6*lfc3»jt*n-'s*U->/ >;WX>=1 / 2lC 
TvU*y;U*^ASSSS21eIfTV^ 2 8. lOgO 
N, N' -/7iZ)hN [-4- (N-7XXJ1/-N 

20 -a-^f^i^Ts;) b , 7i-;i/-4-<;H 

"<>5?5»*»fc (1R^4 2%) . 
[0 2 7 9] 5 0 0ml(DM^SH4, 4' -7H- K 
k'7i^8. lg (0. 0 2mol) . N, N' -V7 
I-J1/-N [-4- (N-7i^-N-3-^ff7 
1^75/) £7xx;U-4 — OH ^>i^> ? >2 
8. 1 g (0. 0 2 mol ) , »U7A1 1. 0 4g 
(0. 0 8 mol ) . miftl. Og . zhn^>t*>l 0 
Oml£tt&^ Ar^^TT2 4P#p B 1SP^S^t^-&fCo 
Rfc*7«, »ILT***SIIMN atiStSJg&gicL 

x->u^y;i'*5A«sas2iiiffi^ 11. 6 2g 

mg.<DN, N* -77i^-N, N' -£7 [-4* 
- (N-7i^-N-3-^?;P7i^75;) t? 
7x^-4- f;P] ^>3?S?>*»fc (JR^5 8 

%) . un^t>t h;wx>tojg^i§^^Tff^ 

fiflffgU 7. 3g©fc6S9 9. 9 

[0 2 8 0] ff»##r : m/e 1 0 0 2 (M+ ) 
#^KiR7>^^ h;U ( I R) : 01O 
NMRX^7 b)V : 01 1. 

fiiSHiMtt (DSC) : Strumitis tlt3.fr? ft 
(«Q«8©«SI^ S7^7r XT* ofe) . 
^7XfeflS 1 3 2"C 
[0 2 8 1] <HSSC«I5> 
N, N' -77x^-N, N' -t'7. [-4' - 
(N, N-y-3-t*7x-U;l'75y) k*7i^- 
4— I'M ^>>^> (ft^No. X-3) (D^fig 
3 0 0m\<DR!&®&\Zi? (3-t*7xX'JJW 75 >1 
6. lg (0. 0 5 0mol ) . 4, 4' ->?3-Kk*7 
xx;W20. 3g (0. 0 5 Omol ) . ^*'J>7A 1 
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3. 8g (0. 1 Onol ) , «H«U. 0g,=hn^> 
t'>10 0ml£tt&&. A r ^SSTT"2 4mT3tn$£&ffi 

5/1 {dTv'J*yjU*7A«Slb, 12. 0g©4' 
- [N, N' -V (3-k'7xnj;P75;) 3 -4- 
3-F-l. 1* -t'7i^M#fc (JR*4 0X) . 
[0 2 8 2] 3 0 0mWS.m®&\Z4' - [N. N' - 
v (3-k'7iZU;i/) 757] -4-3-F-l, 
1 ' -t'7xz;H 2. Og (0. 0 2 Offlol ) » N, 
N' -y7irjK>yy>3. 0 3g (0. 0 0 9mo 
1 ) , Mi'J9A5. 5 2g (0. 0 4mol ) „ «» 
0. 5g « X hP^>t*>l 0 Oml£tt&<2K Ar%m 

tt* 2 4 mNSMmmm2-&tc<, e«**7«, atiab-c^ 

I>/n-A^if>=2/n;ty | J^yjl'*7AtI 
S2 0frm 6. 9 0gCDN, N* -y7x^-N, 
N' -t*X [-4* - (N, N-y-3-h'7inj^ 
75 7) lf!7x:z^-4— f;M ^>^>£f#fc (JR 

$60%) . £*n& MPx>KT»i6ftiiMBU 5. 2 

IZ, gl»«i, I R, NMRKioTll^bfCo 
[0 2 8 3] &i5> fb3 1 102 Kj^SnSteWft 

^*t>±B<w&i*K*i;-c£jacu es#«, 1 r, n 

[0 2 8 4] <Hig^J6>/¥S 2 0 Onm© I TOgW 

m mm) zm-Tzx^xmrnz* +mem* r-th 

»X^y-;i/+A»6§l*±»fTlE*bTUV/03 

bfc&, ^*SS©s«*;u^-tcH«bT, 1x10 
-4Pa£TF*T»EEL.fc. 
[0 2 8 5] *Mm©fc£1&****»flf0. 
2iim/secT5 SnmroJSSirjKSSfU SHaT^^rX 

3 0*0-10 0 %RH43i0^6 Ot-90 %RHCDffiiB 

tti:i o*^inieJi±tt«bTt>»a{bttiBii6r, ft* 
fcowr, fii^M-if^siAc-i (sww- 

5. 3 5e¥T*ofc. 

[0 2 8 6] <*SS#J 7 >HJSfi«l 2 i3«fc CXMtM 3 (Oft 

ftfrofc. *fc*»g|OIptt, ^tt^tt5. 3 6eVii 
[0 2 8 7] <*SI^J 8 >*SS^J 4 £<fctf|fel&0!] 5 ©ft 

£#H;:^-C*i6#l6 tmWz$zmbtctz\?>&mM6 
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/« 

■otz, *fcHMMt©I ptt. -S-n-ens. 3 2eV£cfc 
Z>*5. 2 8 e VT&ofco 
[0 2 8 8] <ttt£0il 1 >&ttffll 1 ©ft-&*©«to K> 
\Z, ftl^fcKDN, N* -v>7xXjl,-N, N* -5> (3 
-^f^7xZJW -4, 4' -y7Sy-l, 1" - 
f7iz* (Rkjft: 17 1. 2"C, XyXfc&Ug.: 6 
1. 3^) . ft 4 1' -t'X (4- 

>?-p- muuts/ 7i;w >^^u^d-> cmt 

jSl : 1 8 7. 8"C, tfyXfc&Ug. : 79. 9t:) 
3 Ot:- 1 0 0%RH(DtIS«tC^fib^o Mf§0!l6~ 
jfcfe&T. ft^ft®tt3BSI:, ^#KDH3 0HStr 
[0 2 8 9] *Jt«6tH«»:<b^«©t{b^« 
5. 4 OeVT&ofc. 

[0 2 9 0] <HSS^J9>J¥^2 0 Onm© I TOlW 

bfc&, ifgiroift^j^-citiT. ixio 

-Wa&.TZT'UmVfz. 

[0 2 9 1] *-T> 1 ©<fc£4&£i&#iSg 0 . 2 

nm/secT7 5nm©J¥$ K!${*U IETLftX*S5jil« t b 

[0 2 9 2] MEtM^fcSS, MJX 

(8-^yjy7h) 7)is.-<y&&mmmg.o . 2nm 

/secT5 0nm©JP£K|&#bT, «^ SAttSI • %%M 

30 tbfco 

[0 2 9 3] MJEtt<S£«-=>fc£i:, MgAg 

(Mifcl 0 : 1) £aS*itg0. 2nm/secT2 0 Onm 

[0 2 9 4] ^(DEL^tCjtgitmffi^WDPb, 
IgTl 0mA/cm2<D-*mdit^STaieE^«i$-a:fc. *D 
WtH, 6. 5V . 4 0 0cd/m2 ©Hiife (fg^ffi^iS 
ft A max = 5 0 Onm) ©^^filg^nfc »S©¥M 
U$|fflH6 0 0BtP B 1T, ^<OP B 1CD^t!ittffi<Z)±#H4. 0 
V Tfto^:, 583teStbfchU7. (8-^/U/ 

40 ^ h) TJU5X>7A<D^*R<D I pH5. 64eVT& 

0. 2 9eV-C3b?tzo 

[0295] <Hi!fS^j 10,11 >mmm 9 izts^x. 
mmm 1 ©fl;^»o«t> 0 £*im 2 ©<t^»*fcn* 

Jg|«3<D{b-&«bSrfflViTra«fcEL^*#, mWZft 

[0 2 9 6] <J£t£0iJ2. 3>*Jfc«9 lC*lr»T. Rtt 
1 <D<t&V)<Dttt>K) izit&m 1 ©^^%®*fcH(D^ 

50 [0 2 9 7] *JS«aj9~l 1, ifc««2~3^lriTl* 
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166 



[0 2 9 8] 



* mi) 



* 







m 


S3 


•mmmm 


I p! 
(eV) 


m be 

(cd/n") 




Or) 








400 


6.5 


600 


4.0 


0.29 


mm™ 


mm 2 


420 


6.5 


620 


4.1 


0.28 


mmn 


mms 


380 


6.6 


500 


3.8 


0.26 






300 


5.2 


120 


7.6 


0.24 




© 


360 


8.5 


<19* 




0.24 



3l3IW*K:ttBIME**l 1 • 5¥ K±»U 

SB (i9i^wa) Jctt*fiMaR«urv^. 



[0 2 9 9] <^mmi 2. 1 3>*K«9fc*SV»T, * 

giro i (DitsvKDttti k> 4 *&i;tftiftff 5 © 

fct^, V»-TftK*^Tt>3**«l9i:ra*K±©A» 
fclS*£jSUfc. fc*, MJ7 (8-*;'J/7 h) 7 20 
M^Atffl I p©Mti, 4 ©fc^t&T 0 . 3 

2 e V. §U!S#I 5 ©{fc£-&lT 0 . 3 6eVT?*oifc. 
[0 3 0 0] <**S^J1 4>/¥£ 2 0 Onm© I TOSK 

mm (mm) ^-r^n^^w^*^ *tt*a, r-th 

»X^y-^+*»6ll*±»fTK*UTUV/03 

lf«Iol«*;^-i:@Si,T, ixio 

[0 3 0 1 ] SI", #U (ft7i>-2, 5-^ 
;U) &mm&S.0. lnm/secT2 0 nm©JI;* J£5&#U 30 

[0 3 0 2] UlS&flll 
<D{b-o-#jSr^#jSS 0 . 2 nm/secT 5 5 nm©JP S 

[0 3 0 3] HEEttBfcfiiofc**. h U 7. 

(8-*7U/7h) 7;P5X^A^^#jtS0. 2nm 
/secT5 Onn©*Sfcll*LT, n^&AWik • %%M 

[0 3 0 4] $f,C, $.l£W;m$:fc-otz3:£. MgAg 
(«*ifcl 0:1) Zmmmmo. 2nm/secT2 0 Onm* 40 

S 2 



©JISCilfl/TlMitl/. l«EL*f5St. 

[0 3 0 5] d©EL*^trB85«m*9Unb. 
B»T1 OiiA/cn2©-£«8**flnraMK»Stffc. *3 
JHfcH. 6. 0V , 3 5 0cd/m2 ©^*§fe 
ft A max = 5 0 Onm) <0»3tt3i**Banfc. ««©¥« 

BtKni 6 0 oftm?, ^(Dm<DmwjmEE<D±mt2. 
[0306] ^e.tc^-o^fe^sK'j-^^eci^-r, js 

[0 3 0 7] Zltt&WifgSte. f-fX^WibtlSffl 

5, 3 S (4 0mA/cm2) 
T»S?effi»/ WmziZl 4 0 0cd/m2 ©;«»££ 
»U -€-©#»I^Bltt4 0 0«fHT?, ■€-©fH©IKi!j«ffi 
©±#Mi5. 0V T&ofco 
[0 3 0 8] <gglfe0! 15,16 >Hi!fS«S| 1 4 Ci5^ 

T, &JK0! 1 ©fl:£tt©ffcb 0 fc. *Jt«2©fl:^** 

[0 3 0 9] **S«SJ1 4-1 6Ht3t»T*«Etf«l 0mA 
/ci2©*#T©Wtt&*£«>T3K 2 
[0 3 10] 
[S2] 







m 


m 




I 

(eV) 


0 m. 

(cd/a") 


m e 

ro 


Or) 


(V) 


HKIW14 


SUSffll 


350 


6.0 


1600 


2.3 


0.29 


3WtW« 




360 


5.8 


1800 


2.5 


0.28 


XMM16 




330 


5.8 


1500 


2.3 


0.26 



[0311] <*itm 7, 1 8>MMi 4tr*v» so t, *JS«i©ft:^«©«t>DC *8t«4©rt:£*S 
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fz\tmmm 5 <r>fc&m*m ^xmmz e l m^zm* m 

Omh/cmto&ftxmifclztt&Zm^rztZ.Z. 

to 3 1 2] <mmmi 9>s$2 o onm©i Tomm 
nm mm) stts^^xiss, r-trh 

HSi©S«*;^-C@£LT, lxio 

[0 3 13] mnmi<D{t&®t)l7\s>Z*:n 
-?ti0. 2nm/sec. 0. 0 2 nm/sec©^#ii«'T? h— ^ 

[0 3 14] «BE««S#ofc**. N'JX 

7;P5x^A£^»i£^0. 2nm 
/secT5 0nm©ffSK^*LT, m^aAttSI • 583£« 



10 



* 
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■ [0 3 15] $S>H, ^EE«^5r#ofc*S. MgAg 
(fifttfclO : 1) &Mmm&0. 2nm/secT2 0 Onm 

[0 3 16] CODELJlST-fclSaWEE&BHiaU 
BgTl 0iA/c«2o— je«aE«KTMI*eibSli-fc. #J 
flBUtt, 6. 2V, 5 5 0cd/m2 ©life 
A max =55 Onm) ©363&WMB«Sftfc. W£©#MB$ 
IHttl 5 0 OISIHT, -?-©ra©ffi»«E©±#tt2. 8 

[0317] <nmm 20.21 >hjs«»i 1 9 c*v» 

fctt*IMI3©fc£**rHV»TP«fcEL*^*#, ft 
[0 3 18] £110! 1 9~2 1 tetHvr#tt**£«>T 

* 3 tr*-r„ 

[0 3 19] 
[*3] 





ft * «b 


m 


US 


saws 


IpH 
(eV) 


m m 

(cd/« a ) 


* EE 

(V) 


(hr) 


±wms. 

(V) 




HffiflJl 


550 


6.2 


1500 


2.8 


0. 29 




3gfS0J2 


580 


6.1 


1600 


3.0 


0.28 




HWI3 


530 


6.2 


1300 


2.9 


0.26 



[0 3 2 0] <&K0!2 2. 2 3>£ffifll 9££t> 
[0 3 2 1] <H)!i6#|2 4>ff£2 0 Onm© I TOmW 

mm mm) ^tts^^xM^. 7th 

»X^y-;P«t>*>&9l#±tfTft*l/TUV/03 

«* 1 x 1 0-4p a ^TSTMffib/i. 

[0 3 2 2] ST. #U (ft7i>-2, 5-5M 
;W S**»flE»0. 1 nm/secTift 2 0 nm©JP£ dij* 
U f&-IE?LaA&2tJI<!:Lfc. 

[0 3 2 3] *V»T?*ffi»**»TKB!U, 
51X1 0-4Pa«T*-P«ffiUfca, 1 ©<ft£« 

i;P:/U>«*ft-£*UlfclliS*0. 1-0. 2nm/sec> 
0. 0 1~0. 02nm/secTI — ?)\>m5 5nm©*$ic 

[0 3 2 4] S&fc, MBEWBSftofci:*. HUT. 

(8-^y ij;5h) 7;usxC7A*^ap^Ko. 1 ~ 

0. 2nm/sec-C*5 5 0nm©J¥^(C^*b. •S^Aftii 
[0 3 2 5] i)£jE«Ji£&o*:££. MgAg 



(MMtklO : 1) Zmmmmo. 2nm/sec-C£j2 0 0 

um(Dm^izmmvxmmtL, el 
[0 3 2 6] ^©EL^trjeMmff^wirab. 
ffl^Ti o ia/ci2©— jt«aE«ai?ai*K» s-e-fc. $ 

6. 2V , 4 2 0cd/m2 ©jtfi (383fc@*&g 
A max = 5 5 Onm) ©3B3t***BSiifc. » g©¥MI$ 
&TO2 0 0 OR^RflT. ^-©K©K»«1E©±#^4. 9 
V T&ofco 

[0 3 2 7] dtt&Ol&Stt. r^X^H tLTJ&ffl 
^3fc#©&g&#£+#K^cLTt>£#, 
^Snifr^je*^?.. S&t'SSflMS (4 0mA/cm2) 
Tit»e»S-ttfc. fflitHl 4 9 0cd/m2 ©i^W^Sr 
-^©¥M»#ra«5 0 0S#KT. ^©Ffl©^»«BE 
©±#H3. 5 V T&ofc. 
[0 3 2 8] <mJ60tJ2 5>Sat«2 4K*^T, fgx 

lEn&Ammmizm^tzmffim 1 o^«i©«t>o tzsn 
js^i 4 (DitGQo&m \*fr\tmfflz ute l 
&. ^©ELig^ro^Tmfi«i2 4tmmzft&zm 

ft. 

[0329] <mmm 2 6 >mz 2 0 0 nm© 1 romm 
mm mm) ^w-r-stf^T.stsfc. ftttfcsu. T-th 

>, x^y — ;i^5rffll-iTSWfti5t#L. -€-©Sffi*^ 
50 x^y-;w^^e»?l^±tfT^L. uv/03 ift^L 
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[0330] sf, mmmi<Dit^^Mmmmo. 1 

~0. 2 nm/secT^ 5 5nn/sec<DB2lzM%L, IE7L& 
[0 3 3 1 ] S^K, MJ£#<S£«ofc££> Wf3IE?L 

yu/^h) T^szi^A^ta^rau^jiS (o. 1 

~0. 2nm/sec) T#^«fbT, *g^Jf ^fSftBi LT 

[0 3 3 2] £<=>t^ wteii^ 
aA»i£tt&£^#>af£0. 1-0. 2nn/secT&3 0 
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[0 3 3 3] £<=>tc:. iSBE^Sr^ofcS^. MgAg 
(MJtlO : 1) ZMmm&O. 2nm/secT'&2 0 0 

[0334] ziDELm^zm.m.m&^mv. 

H^Tl 0raA/cin2(D-^fl;gitSSTa^«iS-e-fCo ID 
mz\Z. 6. 7 V . 4 7 0cd/m2 ©f^fi (fg^SAiSi 
ft A max = 5 0 Onm) ©fgft^Stlg;* fife WSOfS 

^riii2 o o or§p^t, ^<Dm<Dmwjmi£<D±mz3 . 

0V X'ib-otz. 

[0335] <mmm2 7>mmm2 6iz&^x. ie?l 
ffiAtt^a^^tKjg^g (§8ft«) Kffli^sissm© 
ft;£ti©ftf> d 4 wt&m&m ^ssi>ttH* 

CLTEL*f6j}ft. vKDEL* J f(CO^THiit«J2 
6iH*fc1*tt*il'«fc£;i3, *J6#I2 6 <hH*£Ui 
©&$ffe*S*£^bfc. 

[0 3 3 6] <mt&M2 8>m$2 0 Onm© I TOS9i 
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»X*y-;i/4>j&>&5l#±tfT<e*bTUV/C>3 gfe# 

[0 3 3 7] #U (ft7x>-2, 5-vH* 

710 0. lnm/secT2 OnmCDJP^lr^* 

[0 3 3 8] *lr>TK3»»***TKBlU WtfJ*a»» 
ftixi 0-4Pa«T*T«£EUfc«. 1 ©ffc^W 

£^*i£S0. 1~0. 2 nm/secT#5 3 5nm©JP£t::^ 
*U ^xiE?LaAliijie<!:Lfco 

[0 3 3 9] S&lC. *EEtt»£fi^>fc*S, ffilEfgx 
IE?LaA«i2IWt«^aAtt2IW»tbTN'JA (8 

(0. 1~0. 2nm/sec) T^ltLT, g£JI£fgft 
g<hbT*S)4 OnmWJpSJC^fifcbfc,, 

[0 3 4 0] 2ZIZ. Mffi«ffit^«ofe*S, St(IB«^ 
ftAHii^^^*jaS0. 1~0. 2 nm/se'cTiK) 3 0 

[0 3 4 1 ] MlE«^Sr«ofc*$. MgAg 



(86) 

170 

(SSJtl 0:1) £jSS»i§g0. 2nm/sec-C^j2 0 0 
nm©JP2K^»LT«@£U ELlfSfL 
[0 3 4 2] £©EL?imc:B^«EE£EPSQU 

bstfi onA/cB2©-je*si**'T?jitte»s , a-/t. «o 

WCtt, 6. IV , 3 5 0cd/m2 ©Higkfe 

gAmax = 5 0 Onm) ©fgTfrWtlgSfi*:. ®S©#« 

p#ra«3 o o of$pfl-e, *<Dffl<Dmmn&.<D±m3.5. 

0V Tfcofc. 

[0 3 4 3] <mmm 2 9 >*]&S0iJ 2 8 fcfc^T, «•& 
10 SOlKff^l 0nmi-r^>«^«ra«lc:EL^Sr». R 
&i:#ft£flMiffiL*:. £©*§*, «]»![I«6. 2V , 3 
6 0cd/m2 CDfytfi (fgftSA&ftAmax = 5 0 Onm) 

o5S3t*««Banfc. »^co*jiSB#p B ^i2 i o omr$ 

T» ^-©|83©IBWj*ffi©±#«:3. 3 V Tfcofc. 

[0 3 44] <$ffift| 3 0 >mmm 2 8 fc$3lr»T, %- 
lEdFL&AlilMJi&cktfig^B (fgftJf) (CJBt^HdM 

20 |^±© 

[0 3 4 5] fc$3, ±f2HSI0y 9 ~ 3 OlC&tAT, ±IB 
itt«±5r^(Cffl^TI^«(ca>!?<7)EL^Sr». B«T 

[0 3 4 6] 
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[0 3 4 7] *fe*58WOW«EL5R^tt, ±E<t£tt 

[0 3 4 8] IE7LaA^SIS^2«<i:bT, 1 M 

\Z Mnoft^lltA ffc<D II tc# U x >* 

[0 3 4 9] *5BMO*«EL*-?HI p© 

[0 3 5 0] ^^b><£h*-7 p bfcfe©T««!]^ 

[0351] 2*>\z, *%w<Dit&v>i£m?&xmmm 

so 3t**3i«ittf4. 
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